Objective: To investigate barriers to increasing fruit and vegetable (f 1 v) intakes in a large sample of the older population of Northern Ireland (NI), in relation to current intakes.
The health benefits of a high consumption of fruits and vegetables (f 1 v) are now well recognised, resulting in global recommendations that adults should be consuming at least 400 g (five portions) f 1 v per day (1) . The majority of the UK older population, however, have lower f 1 v intakes than those recommended. The National Diet and Nutrition Survey for UK older adults (.65 years) reports an average consumption of 2?5 f 1 v portions plus one portion of fruit juice per day, excluding soups (2) . Independent reports also suggest similar figures (3, 4) . In attempts to improve f 1 v intakes, research has identified a number of barriers to increasing f 1 v intakes in the general population. Factors such as poor nutritional knowledge, cost and practical issues have been found to be highly predictive of low intakes of f 1 v (4) (5) (6) . The majority of work so far, however, has focused on the general population, yet the importance of some of these factors are likely to differ dependent on age (5, 7) . Barriers to f 1 v intakes are also likely to be locationspecific. Regional variations have first been found in f 1 v consumption (2) (3) (4) . Regional variations are also found in farming policies and practices, transport infrastructures, health education schemes and social networks (3, 8, 9) . f 1 v intakes are currently suggested to differ in Northern Ireland (NI) compared to the rest of the UK, as a result of differences in rural practices, activities and proximity and differences in social networks (10) . These different rural policies and practices and different social networks, however, may also impact on strategies to increase f 1 v intakes in this population.
The present project aimed to investigate the barriers to increasing f 1 v consumption in a large sample of older people in NI.
Method
Barriers to increasing f 1 v consumption were assessed in a representative sample of older people from NI, and subsequently related to f 1 v intakes using regression.
Older people Names, addresses and telephone numbers for 1000 people over the age of 65 years living in NI were obtained from a data sampling company (Sample Answers, London, UK). All names and addresses were representative of the population of NI over the age of 65 years with respect to gender (male/ female), age (65-74 years/75-79 years/80-84 years/85-89 years/90 years plus), marital status (married/unmarried) and area of residence (Belfast, North East NI, South East NI, South NI, West NI), in line with the 2001 census data for NI (www.nicensus2001.gov.uk). Gender, age, marital status and area have previously been identified as variables likely to impact on f 1 v intake (3, 4, 7, 11, 12) . All individuals were contacted about the study by telephone, and were informed of the nature of the study and the use of the data prior to taking part. Ethical approval for the study was obtained from the Ethics Committee of the School of Psychology, Queen's University, Belfast.
Barriers to fruit and vegetable consumption
Barriers to f 1 v consumption were investigated using twenty-two closed-response questions and one openresponse question. The closed-response items focused on various aspects of f 1 v consumption, to which individuals were asked to strongly agree, agree, neither agree nor disagree, disagree or strongly disagree (scored 2, 1, 0, 21, 22 respectively). Items were derived from previous papers investigating barriers to f 1 v consumption in other populations. The open-ended question asked 'Are there any reasons why you do not eat more fruit and vegetables than you currently do? (list all reasons) ' . The open-response question was used to ascertain particularly pertinent reasons for not consuming f 1 v and reasons that had not already been investigated.
Fruit and vegetable consumption F 1 v consumption was measured using direct questioning. Individuals were asked to recall all f 1 v they typically consumed (type and amount) for: breakfast, morning snacks, lunch, afternoon snacks, dinner and evening snacks, on both weekdays and at the weekend (10) . Quantities consumed were converted into f 1 v portions at the time of asking by the researcher using Department of Health Guidelines (13) . Complete recall was assisted using prompts (14) (15) (16) . Consumption on weekdays and at weekends were investigated separately following reports that diets can vary between weekend and weekdays (15) , and subsequently combined ((weekday 3 5 1 weekend day 3 2)/7) to provide an average consumption of f 1 v per day per individual.
Demographic and lifestyle characteristics
Various demographic and lifestyle characteristics of possible impact on food consumption were also assessed. Demographic variables were gender, age, marital status (married/not married), living status (living with anyone else/not living with anyone else), region of residence and deprivation score of residence based on residential postcode (17) . Marital status was requested to allow comparison with census data. Living status was also requested as recent work suggests that effects apparently due to marriage are usually a result of co-habitation (11) . Lifestyle characteristics were distance travelled for food shopping, frequency with which individuals received help with food shopping, frequency with which individuals received help with food cooking, frequency with which individuals had food delivered and frequency with which individuals consumed food out of the house. Distance was requested in or converted into miles. All frequency questions were scored as or converted into number of days per year (0-365). All variables have previously been suggested to impact on f 1 v consumption (2) (3) (4) 7, (10) (11) (12) 18, 19) .
Telephone survey
Responses to all questions were requested by telephone. Telephone interviewing was used to ensure completion of all questions and encourage engagement with individuals who may be unlikely to volunteer otherwise (20) . Telephone interviews lasted for approximately 20 min, where individuals were first asked questions on intakes, then questions on barriers and then for demographic and lifestyle details. All individuals were called during working hours, from January until April 2008. If telephones were unanswered, this individual was called once more at a different time. If telephones were answered but the requested individual was not available, this person was called once more at a more suitable time.
Analyses
Demographic data were first investigated to ensure that the sample was representative using x 2 tests. Responses to the twenty-two closed-response questions were analysed using principal component analysis (with oblimin rotation) to elucidate factors affecting f 1 v consumption. A score for each factor was then calculated per individual where responses to all items contributing to each factor were summed and divided by the number of items to result in a score for each factor per individual from 2 to 22. Factors were then analysed in relation to f 1 v consumption using multiple linear regression (enter method). Demographic and lifestyle variables were added to regression models. Individual responses to the open-response question were analysed using content analysis. All responses were assessed and characterised by two independent reviewers, and discordances were resolved. All analyses were conducted on the entire sample, and then repeated for those most at risk of low f 1 v consumption -those currently consuming less than five portions of f 1 v per day, and those previously suggested to be at risk in this population -males, older older people and those living in more deprived areas (10) .
Results

Older people
A total of 426 (43 %) individuals completed the survey and provided data that could be used. Of these 426 individuals, 159 (37 %) were men, 267 (63 %) were women, 244 (57 %) were aged 65-74 years, eighty-eight (21 %) were aged 75-79 years, fifty-five (13 %) were aged 80-84 years, twenty-six (6 %) were aged 85-90 years and thirteen (3 %) were 901 years. A total of 213 (50 %) were married, 213 (50 %) were unmarried, 226 (53 %) were living with someone else, 200 (47 %) were not living with anyone else and eighty-one (19 %) were living in Belfast, ninetyfive (22 %) were living in North East NI, 108 (25 %) were living in South East NI, seventy-nine (19 %) were living in South NI, sixty-three (15 %) were living in West NI. None of these percentages differed significantly from those of the 2001 census (largest x 2 5 0?70, P . 0?05).
Barriers to increasing f 1 v intakes
Closed-response questions
The principal component analysis resulted in the emergence of five factors explaining 63?9 % of the total variance. These five factors were named: 'willingness to change', 'liking', 'ease', 'difficulties' and 'awareness of recommendations'. Items contributing to each factor and the Cronbach's alpha for each factor are given in Table 1 .
For each of the individual factors: 221 (52 %) individuals reported that they would be willing to change their eating habits to include more f 1 v for a number of reasons (score .0), 185 (43 %) reported that they would not be willing to do so (score ,0) and twenty (5 %) people didn't know if they would be willing to change or not (score 0); 391 (92 %) individuals reported that they liked f 1 v, thirty (7 %) individuals reported that they did not like f 1 v and five (1 %) individuals neither did nor did not like f 1 v; 419 (98 %) people found f 1 v easy to consume, four (1 %) people reported that they did not find f 1 v easy to consume and three (2 %) people neither agreed nor disagreed; four (1 %) people reported that they found it difficult to consume f 1 v, 418 (98 %) people did not find it difficult and four (1 %) people neither did nor did not find it difficult to consume f 1 v; 352 individuals (83 %) were aware of the recommendations for consumption, while sixty-four (15 %) people were not. Ten (2 %) people neither agreed nor disagreed.
Using regression, portions of f 1 v consumed were significantly predicted by the regression model (R 5 0?45, Table 2 .
To investigate effects of gender, analyses were repeated on males and females separately. For females (n 267), Those currently of low fruit and vegetable consumption. Of 426 individuals, only 151 participants reported consuming a mean of five or more portions of f 1 v per day, 275 participants were consuming less f 1 v than currently recommended for health. For those consuming less than five portions of f 1 v per day, 131 (48 %) individuals reported that they were willing to change their eating habits to include more f 1 v and 131 (48 %) reported that they would not be willing to do so; 242 (88 %) individuals reported that they liked f 1 v and twenty-eight (10 %) individuals reported that they did not like f 1 v; 270 (98 %) people found f 1 v easy to consume and four (1?5 %) people reported that they did not find f 1 v easy to consume; three (1 %) people reported that they found it difficult to consume f 1 v and 270 (98 %) people did not find it difficult; and 205 individuals (75 %) knew about the guidelines, while sixty-one (22 %) people did not. Those most at risk of low fruit and vegetable consumption. Low f 1 v intakes have also previously been found for males, older older people and those living in most deprived areas (10) . Analyses for males have already been provided, as above. For people aged 80 years or above (n 94), portions of f 1 v consumed were again significantly predicted by the regression model (R 5 Open-response question A number of reasons were given for not eating more f 1 v than currently. These were classified as: 
Discussion
Barriers to increasing consumption: closedresponse questions These results first reveal significant associations between f 1 v consumption and various barriers to increasing consumption, where greater f 1 v consumption was associated with greater liking for f 1 v and a greater awareness of current recommendations for f 1 v consumption. These patterns were also seen in various groups at risk of low f 1 v intakes, although awareness of current recommendations was not associated with f 1 v consumption in those living in most deprived areas.
Willingness to change for a number of reasons was also associated with increased f 1 v consumption in females. Liking has been found to be a significant predictor of f 1 v consumption elsewhere (7, 19, (21) (22) (23) , and previous work on the general diet suggests that liking can be one of the strongest predictors of food choice (23) (24) (25) . The findings here suggest that increasing liking for f 1 v and f 1 v dishes may increase f 1 v consumption, and that interventions aiming to increase liking for f 1 v may be particularly beneficial for this population. These interventions may increase exposure to different more liked f 1 v or f 1 v products and dishes or may use processes found to increase food likings as a result of repeated exposure to and repeated positive experience of different f 1 v and f 1 v products and dishes (26) (27) (28) . Interventions that involve tasting f 1 v and f 1 v products and interventions that involve different recipes and methods of cooking are typically well received (19, 22, 29) , and have previously been found to result in improvements in f 1 v consumption (19, 26, 29) . Associations between f 1 v consumption and an awareness or knowledge of current recommendations and the reasons for those recommendations have also previously been found elsewhere. Knowledge of current recommendations for intake and awareness of diseases related to f 1 v consumption were strong predictors of f 1 v intake in a UK sample of older adults (7) , attention paid towards keeping a healthy diet was a strong predictor of f 1 v intake in a sample of Norwegian participants (30) and high intention and attitude scores reflecting knowledge were reported by the highest third of f 1 v consumers in a Scottish sample (4) . Education has also been found previously to be a strong predictor of f 1 v intake (11, 31) . These findings suggest that f 1 v intake may be improved in the older population, by increasing awareness of current recommendations and increasing knowledge of the benefits of f 1 v consumption, and interventions that have aimed specifically to improve nutrition education have been found to result in improvements in f 1 v intakes (32) . Previous work in this area however, highlights the complexities of the information that may be most suitable for different groups (33) . Work in older people, for example, has specified a need for information specifically on portion size (14, 33) , what is counted as f 1 v (6, 20) , and the need for variety (34) . Further research on current understanding of recommendations would clearly be of benefit.
A willingness to change has also previously been associated with increased f 1 v consumption, particularly in women (5, 33) . In two qualitative studies, Devine et al. (21) and Dye and Cason (22) also report discussion of the importance of wanting to change and the benefits of medical advice and social support to aid dietary changes. Interventions focusing specifically on individuals who are ready and willing to change also typically demonstrate greater success compared to interventions that are more general (29, 35, 36) . The findings of the present study suggest that f 1 v intake may be improved in the older female population by increasing willingness to change. Strategies previously suggested to increase willingness to change include thinking about the benefits of consuming more f 1 v; providing rewards for eating f 1 v; accepting or seeking help from people who promote eating f 1 v or avoiding people who discourage that behaviour; substituting other foods for f 1 v; or planning ahead, as examples (34, 36, 37) . Importantly, however, willingness to change was not found to be important here for males, for those currently consuming less than five portions of f 1 v per day or for those most at risk of low consumption (males, older older people and those living in more deprived areas). These findings suggest that strategies to increase willingness to change may be of limited value, particularly for those who most need to change.
Ease of consumption of f 1 v and difficulties associated with consumption such as cost and availability were not found to be associated with f 1 v intakes in this sample, and levels of ease were found to be high and levels of difficulties were found to be very low. These findings suggest that strategies to improve f 1 v consumption that solely or predominantly target the environmental characteristics of food consumption may be unlikely to have significant impact. Other studies have drawn similar conclusions (19, 33, 38) and some interventions that have targeted the environmental characteristics of f 1 v consumption have had limited impact (38) . The lack of significant effects as a result of demographic or lifestyle variables (with the exception of effects of gender in the analysis of the whole sample) suggest that these variables are of little impact on barriers affecting f 1 v consumption in this particular sample. The absence of effects of demographics may seem surprising given previous suggestions that inventions should target certain demographic groups (10, 11) , but these suggestions are typically based on f 1 v consumption levels as opposed to the reasons for that low consumption. The absence of effects of lifestyle variables is also possibly surprising, but these lifestyle variables were also not found to have effects on f 1 v intakes in NI (10) . The absence of effects of demographic and lifestyle variables suggests that all individuals within the population may benefit equally from interventions aiming to increase f 1 v consumption.
Barriers to increasing consumption: open-ended question Similar barriers were also gained from analysis of the open-ended question -'Are there any reasons why you do not eat more f 1 v than you currently do?'. The most common response to this question suggested that individuals do not consume more f 1 v than they currently do because they consume enough f 1 v already. Investigation of actual f 1 v consumption in all individuals providing this response, however, reveals consumption levels as low as two portions of f 1 v per day. These responses highlight a need for knowledge of current recommendations but may also suggest a need for awareness of the specifics of those recommendations, such as the nature of a portion or the need for five different f 1 v, as already discussed. This response may also suggest a need for an awareness of current inadequate levels of consumption. It has been suggested elsewhere that the majority of individuals are unaware that their current f 1 v intake is low, despite knowledge of recommendations, and that current levels of inadequate consumption should be emphasised (4, 5, 35, 39, 40) . Individuals may also be unaware of the recommendations as a minimum as opposed to a maximum, and may benefit from awareness of the increasing benefits of increasing consumption.
The second most common response to the open-ended question was that individuals could provide no reason why they were not consuming more f 1 v. These individuals were presumably unwilling and unused to thinking about f 1 v intakes, and again may benefit from knowledge and awareness of the benefits of consuming more f 1 v, and knowledge and awareness of current inadequate consumption levels.
The third most commonly provided response, that individuals could not eat more f 1 v than they currently do for medical reasons, also suggested an absence of knowledge or awareness of the benefits of f 1 v for health and well-being. This response, however, may also represent a misunderstanding or misrepresentation of medical advice. Medical reasons may also provide a convenient answer or a convenient excuse for not consuming f 1 v, again suggesting a possible unwillingness to think about f 1 v intakes or an unwillingness to think about changing those intakes.
A number of other responses to the open-ended question also suggested an unwillingness to think about f 1 v consumption or an unwillingness to change -'I'm not in the habit of eating f 1 v', 'I only have a small appetite', 'It's my choice', and 'I'm too old to start eating f 1 v', responses classified as 'not in the habit', 'small appetite', 'choose not to eat' and 'age'. These individuals may benefit from increased knowledge or awareness, or any of the strategies provided to increase willingness to change. Individuals providing an 'age' response may benefit particularly from an increased awareness of the benefits of f 1 v for quality of life as well as for physical health (1) and that benefits have been found even when behavioural changes are initiated in old age (34) . Individuals providing a 'small appetite' response may also benefit particularly from an increased awareness of ways in which f 1 v can replace other foods. It has previously been suggested that 'eating more' or 'buying more' may constitute a psychological barrier compared to replacement (33, 38) . Not liking f 1 v was a reason for not consuming more f 1 v than currently for only a small proportion of the sample. The greater importance of liking in the closedresponse items may be a result of the range of liking for f 1 v in this population.
The remaining reasons for not consuming more f 1 v than currently can all be classed as environmental. These included effort in purchasing and preparing f 1 v, lack of supply, price and a lack of control over intake. The lesser importance of environmental concerns in the closedresponse items is likely to have resulted from the small number of individuals reporting environmental difficulties. Ten per cent of individuals, however, provided one of these concerns in response to the open-ended question. It is feasible that these factors are of concern for these individuals and that interventions that target these concerns may benefit these particular individuals (5, 11, 19, 22, 35) . Discrepancies between the questionnaire and open-ended responses, however, may be a result of common perceptions of f 1 v as expensive and requiring effort to eat due to a need for cooking (35, 38) , and the use of these common perceptions as easy answers or easy excuses for a lack of consumption (38) . One study, for example, found that increases in income did not lead to an increased consumption of f 1 v and does not necessarily lead to increases in expenditure on food (41) . Donkin et al. (11) also found lower consumption of f 1 v by single men than single women, despite a higher income. The use of easy answers or easy excuses may again demonstrate an unwillingness to think about dietary practices in these consumers.
Small discrepancies between the results of the closedresponse items and the results of the open-ended question demonstrate the value of the open-ended question, as it would appear that not all potential reasons for not increasing f 1 v intake were covered by the closedresponse items. The reliability of the results from the closed-response items may also be questioned given the moderate Cronbach's alpha scores for some of the scales. The breadth of responses to the open-ended question and questionable validity of some of these responses, however, also highlight the different responses obtained from direct and indirect questioning and the potential problems when using only direct questions (42) . Given some of the responses to the open-ended question, it may also have been of value to add a question asking if anything could be done to encourage individuals to replace some of the foods they currently consume with f 1 v. Similar patterns of responses to the open-ended question in the whole sample, in those consuming less than five portions of f 1 v per day and in the various demographic groups again suggest that interventions to aid the general population will again also be applicable to specific groups and vice versa.
Conclusions
In conclusion, the findings of the present study suggest that interventions aiming to increase f 1 v intakes in the older population of NI should focus predominantly on improving awareness and experience of different f 1 v and f 1 v products and dishes, which may increase liking, and improving knowledge and awareness of current recommendations, of the benefits of consuming f 1 v, and of current inadequate levels of consumption.
